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1. Atiached are extracts from a briefing which was presented
recently to Brizadisr Gemeral ¥. L. Feterson, Comsandsr, Alr Weather
Servics by Lt. Col. Domsld E, Martin, of the 58 Scientific Service
Directorate. 2 siwilar briefing will be presented to Dr. Charyk,
sametise within the next few wecks, It deals xith the development of
an alectrenic commuter propyan for forecasting olond cover Ly means of
mmmmmm, The prowras was indtisted ed niven top prloritly

% because of ocur COROHA weather support reguiresssnte. However,
Wﬁ%wﬂamﬁk#wt&w@t@gﬁtﬁmyw@mﬁ&*
solely in support of SAMOS.

2, ¥hile semevhat technieal in mature, the texi =xy give some
insisht into anc of the many A3 activitiss shich direetly henefit
DR, bﬁt%&mmmwwmwmﬁmwm.
The terss used are senerally self sxplanmtory in canitext, with thene
fow excertionss

Humerical Model - A perticeler set of mathematlcal forsmlae and
the «lectrenic computer procedures used for
thelir solnticrn.

SRR ~ The Joint Bumerical Yesther Prediction Unit
located at Duitland, M,

AER - Ay usather Servior Seentific Service Directorate.
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%Wﬂ%lmwmm&mp?&ﬂ%ﬂf
dynariec meteorelory to besr on clsvd forecasting. These princliles
mmwmmtmmmmﬁwa,WWﬂm
include certaln molstare laws, Since this model 1= based on stron
mamapm,wmmmwmmmmmm
forecasting or ocloud plysics i1l be of diveet bemefllt to ouwr mothod,
Fance, we are in 2 position to profit from fields whers the best twrains
in fendamental rescarch are cerrently being emplsyed.

it is fairly cbvicns that sany theoretical acheme to predict
larcesoale clondiness must necessarily be s indirect one. This is
trye gince clowds are not cemtinuons ubt have & very dlscreei distri-
bution in the atmesphere. It appears logioal fronm experience that
the Tmidity conditions (1.¢., relstive humidity, tespersture-dowpoint
spread, ato.) vhich ave clesely associated with cloudiness wovld afford
parameters vileh couvld he more conducive to theoreiics]l treatment
than clowds themsolves. Juppose wo were ziven the normal smliilayer
clend distribution over a larve sres.

To predict the fulyre of much & congleserate patlern directly
would present probless, Dowever, 1if we could associate the evercact
pertion dth high hmldities and the broken with lower ones, the
geattered and clemr with still lower esidities, then wo would have
a hidity pattern representing & cloul pattemng then owr problen Locowes
that of forcoasiin: the huddity distriutions. To prediet the Jemidity
diptritution we wveuld nead to eensider the dlsplacemant by the horizontal
wind, hPunidity chances due to rising snd falling wmotlon ssscocisted with
dypamic or tepographic influsmees, axd chavizes brought éout by precipd-
tation and evaporstion. If we relesats cur prodblem %o shorter perlods,
serhabs we oan noslect evaporation alnoe its effect iz wwmelly felf
more slovwly.

AP considerslle deliberation we elscted to vae the condensation
messure spread & our basic humidity variahle. Perhaps you recognize
ihis tere from the lsentropic smalyeis erm. It iz the differwece
betuson the actual stsostheric pressurs of an alr pariicie and the
pressure to which that perosl rust bs reduced to provide sufficiert
cooline to csuse ssturation, After furtber deliberaiion we slac emaluded
thet the most effeciive soans of compating the dispiaconent of sondens
satis pressure spread, slong with the changes effected en route by e
shove mentioned procecsses. »would be g J-disensienal trajectory computation
schere that wenild utilize the hour-by-howr forecast of the pumerical
ro:nosis end st the sene iime would kesp accownt of the =inbmue proasure
tradned alems the path of each m perticle, Oueh a technigue uould
pradict the subseguent Jdistribuilon of m:mm fressure spresd for
c&mmctar&s%ia lowelz in the stmosphore which could then be roasscciated
with dowls to sive ferscast aima distribution,
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Yo ghiow this pictorially suppose we stert with a parcel at s
ceriain helsht, From the radicsonde dats we oompute its degres of
saturation and the copdensation pressure, How we advect this partinsle
aleny with the forecast winds and after £ or 7 houra find that the
perced has risen, 85 well as noving horisenislly, csusing the pressure
1o lower to that of the orizinal condensation prezsure, Hence, it

hesins to pecipitate some of the moisture out, thereby causing the conden-

sation pressurs to rise. After 12 hours the parcel starts io descend and
in this illuetration reaches its 2L-howr displacerent valve at the same
level as at time T,, but with & lower hmidity due to the raln. Hence,
if we wore making howr forecasts, our forecasts would range frem
clsar to clowdy with rein et 12 hours with clonds dissipating alter 12
hours with clesr shies for the 2l-hour foreemst., This illustration shows
thet even 3n short-period ferecasis & cloud could be followed throuth a
covplete 1ife cycle by ovr schome. In other words, we sre taking
developmental processes into account and net mersly advecting the ewrrent
dioud pattem.

The net resvlt of previous plaming to accomplish the deslired
resit conaisted of T separate computer programs sslectively united
te proeduce the required forecasts. The fellewdng input is employed by
this series of mwograms,

2. The forecast lour-by-hour 3-Slmensional distridbution
of heicht, temperature, and vertical velceliles produced by
+he numerical weather predication barocliinic forecmst model,

b, The sdited and amrted radicsonde dats as produced by
the Global Westher Cenirsl suitomstic data processing rogran.

c. The obisctive anslygis of tesperature and helicht fields
from the (lohal Veather Cenirelts ohiective analiysils prozrem.

211 three of these maoneiic tapes are svailable at the completion of
the Global ¥eather Centrrlts operstional run.

In the first step two progreme are united to compute the
locations of the air particles at the requirad forecast time, In
addition, these prograns compute the winimg pressure atisined by the
alr particle in arrivinz at the final peoint. This value 48 necessary
Yy Fr. Levis of the Electronic Computer Branch,

The second step on the program iz the computation of a dexpoint
analysis fisid from the cbmerved radiosonde data for the required levels,
Becanas of his fadilisrity with tho dats format at ihe Global Veather
Centrgl, this job was accanplished by Captain Perry of G,
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The next step iz the computation of the condensation pressure
fields from the output of the dewpoint snalysis program and the Offfutt
chiective analysis of ihe temperature fields. Using this anelyois of
the condensation pressure figld and the 3-dimansional trajectory dats
previously compmted, the prosram then proceeds to compute forecast conden-
sation pressure spreads for the required levels and forecast perdeds,
This was accemplished by Fajer Zeaty of the Electronic Computor Branch
{now of Hich Wycorbe) using verious JNWFU programs as paris ‘o a masier
progras, The final oulput consists of charts at itimwes leveln..B50, 700,
and SO0meportraying sionificant moisture distridbution; these charts are
then delivered to the specisl projects section of (AL to be integratad
into the comventional forecastin: rouiline.

There sre two points which I wish to stress in the philescphy of
this program. First, the task is net & one-unit affelr, Soveral
persons snd units were invelved. Semondly, we in AWSS did not do all
the programing. Our job was tor

1. PForpulste the plan,

2. Coordinate ihe AWD efforts et cur disposal.
8. BSeeinc that the proper spproach was followed,
b. Assuring program corpatibility.
¢. Enforcing tarpet deadlines.

d. Keeping ever cogniszant of all phases of the problem.
brinring assistance to bear en any phase that may be
lagzing snd acting a8 & oomsultant i irem out sny aiffi-
culties--technical, theoretical, or engineeriniee
whiech muy impede the progress of this program, Perhaps
ihe best tribute that can be petd to any nethod ie for e
conventionsl forecaster to place 1% zlong side his fsvorite,

: 1y developed, pet methods, As I understand it,
this model, in sc short a time, has acquired this stature
with Colonel Jelmny Allen whom we all recognize as boing
one of the best practiocal forecastersz in Alr Westher Service,
This was the basic objective of this program--te provide
a forecasting tool snd not an end product by itself.
feally wetre not trying to replasce the forecaster, but
quite the opposite, we are trying to provide him the tools
sa that the N1l state of the art can be resiised -- and
subjective forecasting still comprises very smch of the
statn of the art.
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